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[»*Jl1] &T<D (a) XttCWI^-TTKU^^ . 
Ko 

(b) £$ja<DiB9JS# 1 fz^-rr ^ -/ RE?ui=i3L*T i 

[R3R«2] n«4Il l=ER4>;K'J'<?? K*=a— K 10 

«DNA 0 

[S^n 3 ] e9j«0>e9js« 2 iz^-r* o k 

[R#H4] R#«l l=E«©#y*^K<DttS* 
•fcKsK-U K£la]iBrt- -5 - <t £ ^t^So 

[R*«5] WES^HBHStf/^jux - ^uex-efc 

K*a4lzE«o*a 0 20 

[litauie] fitrEDNA*<^<7>5' *5Siz/<^;ux - 
-?is£*&$:<Di'<?i-)\''<y?- Kjn- k-t * d n Aia 

[IS** 7 ] .H#JS 4 ~ 6 ©L^r*L^«=E«6a)*ai=: 
[R#E 8 ] R#Jl 1 *fctt 7 ICIEST U K 

[R3WS9] 7va/<>h5tt\ fisfcH 8 ICE«<D 
WTls. 30 

[R*41 1 O] UIB7va/<> h'fi<XRHa>KJUHt 
li»x.«ttttB«* (rmLT) T-fc*. R*Jl 9 ICE® 

IR**1 1] R*3B1 *fcl±7i::E«<D#'J'<:^ 

[R*S1 2] tKU^p— -J-juSfctt^y On— -Tji, 

mi 1 3 ] wnmmizmm l*:***:!***-*-* 

■r*L36MzEttCD^<7^>*/=l*R5RSl HL<li12 40 

4] ffflHS4A<Si^g4fO^IS4 

[R*«1 5] !R»»RfcB56Lfc^*fcttR*-r* 
RTtetta>*-&»* (thJRO 13. R*ai*fcI47 
tEtC^-'J^^f K£rmLT7'Vi/*> h&a>a«4fe 



2 

[RsftHi 6] RMl «L<tt7|cGSa>#U^^' 
K*fcttR*a 1 1 t L < I* 1 2 lcE«a)tn:«:<D, 9 

[imoDMittRn] 
[0001] 

inmom+ttm&m *mh:»wimiwis 

ffll/KU ^Zf^- KStJ^ (recombinant protective polypept 
ide antigen; rPPAK tt# U ^ K * u — 

KtSDNA, RtfU^^ KICM-T •^^^l- 

[O O O 2] 

[fi£3fe(Dftffi] RftSI (Erysipelothr ix rhusiopathi 

ae) i±b % >ry vv. mm. -tw&&t£o>'&mnte 

31»Tf<7)^»a>Bfl-*ffi«35<«***L^z:i:A^. B(*J 

[0003] frtfmx-iz. a**sr^'j7 7e>aio 

i§ifer*«^«ft Lr^8^*tfcB^#MP#»Koganei 

K»*ti£flK0)iRX^ * ? * ^ * *i £ - <h *>< 

[0 0 0 4] ^b^^f^^Ltlt B»#B 

r Sit Lfc/<£ u >9 * ±Ri*^ t» t;u±i y 

**JSTttfflLfcR(*«RiM««lR&Kni#^^*4fit 

6 4- 6 6 k D a(DSaKftJH*<-e.OX-efi§felft«lStt 
£7jVr£2*l£ (Epidemio. Infect. ,107 : 637-649.199 
Do 

[0 0 0 5] ffe^. *R0)l»fBtn:JHa)aeT-ffl«x.tti: 
LTIi. Galan <t TimonytfBf^BO) 5 . 4kb(Dit 

*<BaJb«t?ft«Lfc-70X»-ettV4- 1 7%36<S* 

»-T<5*ftlfiL3ll±6 6. 5 4. 4 3kDaCD^SM^J&iS 
■r4-<t (Infect. Immun. , 58 : 3116-3121,199 

0) Q 

[0 0 0 6] gift. Bft*Blc*tLTB»R&»SttS* 




3 

eT*s&<»mmrf2t%.Z*is cssic 8 y 

^LiB^iJ (1 9«a>75yH^*ft*8SBG>EMiart 
1*2 Ofl0)7«y|ft^&ft«. ) 

fc (Microbial Pathogenesis, 25 : 101-109, 1998) e CCD 
6 4kDaMajfl*S P Air^«^tLTL>^> 0 
[0007] SPA?3- K^£ifig^*&«*./=*B1 

«<z> cxiyi LEM*«#miiSttiw»fl-e fe <& - 1 

;6<f&&£*ifc (Microbial Pathogenesis., 25 : 101-109. 1 
998) „ 

[0 0 0 8] ifiiJtMl M<7)Fujisawa<*(Dg^RS 

EWA<Hi*<. 6 2 6fi(DTSyK3&^35:y. C*IZ 

tOZi, ^-0)ii^*<=l-K-r^MSMI46 9 k Da 
(DgaH-efc^d^j&^^nfc (^HSJtT-* Proc Jpn 20 
Pig Vet Soc No. 34, pp. 12-15, 1999) 0 Z.Z.T*&Z>tl 

itmmte*&fctimmrf±*i* * c*©gy s ljes 

EWS»L^fciBe^*fcIi^*a>N*«<D--«i: C*<D 
»y£Ltt»IE*]£l*LVfc 1 0 2 9 b P 0>tt££9J-e*l 

IB) o 

[0 0 0 9] L*U ^£^f8&£;KfcB^SBa>ffi§fe 30 

§I3£S§ (M* isp. «tt«)'-ea)^^^>i!k#fta)H 

OB««fK CmLT) tf8I.7va^> h«t LT. ftBiS 
.4-Sa»tSH<D*«J»tt*iaa-r4^ (Immunology, 9 
0 : 176-182. 1997). Rft if ©SB^IimLTttttKT' 

[0 0 10] 

.[«W3&«»»L«k3fr«M] ***©lftli, ft* 
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icKi«a iz» l z <& ^ * ^ > £ l r &ftmm & §k z % 

[0 0 1 1] ZtotzMz* *3£E#t»l±. (a) Rfrffiltfc 

<^#»*a*ii-*/=toa)'<^^ — • «±» 

(c)S^^S7b<^<HRga)^^7K I J^^Uh^ 
KK* (d)IMftfcS£ - JMffiffPftft 

[0 0 12] 

tt. EmmW IVtSttomtlH'Cltl aSBFujisawaJ*^ 

ffi^ufco ) com »iBwtafli»e*-a> a , 
**LTL^fcc*(D«yiSLeM35^a*Kfi-*=i--K-r 

§DN AME^Jt N =1— Kt«DNA 

BmjfcfiR«Stt£«oKMaa)46.5kDaa>rPPA 
(46.5kPPA<tBS-T) (tt7»'i^^BUi Lfc 0 
■TttJbft* 46.5kPPAO>a*»«:»»^*3Rtl»i-L. S 
±tMa>**± ?i ee f z B M«« it tK ij ^ ^ K t 
«S!t*a«S«iLfco *fc.- 46.5kPPA£«*JB7v 

v^^tfiiTvi/^ h attain t>*L«*Mra>XR 

»Sffl*xSj»ttBgS« (mLT) tt*.lz«#ft«-r 
^ZirlZct y. WHIIlctttilft • SHRIIftM 
SR*r4««£«S:Lfc 0 JSL-b0)flJt^&. 46.5kPPA 

x ■ ^uex-c«aLT#e>*ifc46.5kPPAi±Bffl-«Ba> 

(1) fcLTO) (a) XttWlz^-T^'J^^K. 

(a) EM»(DiBW**1lc^-r7'5^BliBWS*-r*7K 

(b) iB$)JSa>ifi0]#*§- i ic^-rr s y KiB^Jicfcixr i 
fc/s/maiijetL, ^-3K»*«iz»-r*«a, « 

(2) _hI5 (1) iciafcDtfyc^KSa— 
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N A o 

c 3 ) e5u«<&em*-5§- 2 ic^-r * o \s*=? kem £ 

*TT4. -taB (2) |CE®<DDNA 0 

[0 0 14] (4) ±1H (1) IZ1HK(D7K'J^^ K 
(DSaft^atffco-C. JiIB (2) (3) IzEKCD 

(5) ffiffi?t£*fflfiS#/^ux - ^i/t^t?fc^, ± 

15 (4) l=:E«a)^fto 

(6) ffirlBDN Ajb<*-<&5' *fl|lz/^l/* ■ ^Ut* 

Kfn- K-T^) D N AE*»J£# 

l3tt***lTl*5* ±E (5) (3fB®(D^o 
[0 0 15] (7) JiIB (4) fr£> (6) 0>ivr*lfr 

(8) ±12 (1) (7) IZESO^U^^K 

(9) 7va/Ohftt,\ -tlB (8) Iz'&mcD'JO 

(1 0) mmrit^s^s h^iiotiiiiti^ 

S»ttHS** (rmLT) -LIS (9) \z\EKL<or? 

(11) _LE (1) Sfctt (7) lzES<D#ye:7? 

[0016] (12) tKU^p— ^-^Sfdi^y On 
-*;u6M*-efc*u ±B(ii) izEffca>tn;<*o 

(13) b^sbi^s* Lt-fr&tz \t&m-r z Riffitt 
(Dfo&m® (t h£&o ic±ta (8) - do) (zh> 

■T^fclHeflO^^^V^fcttilS (1 1) *L<li 

(12) izEKttfiM* * C <h £^<L\ KftSB 

d4) mefi^^jutnts^votsttntt^i^j: o 

Tfrfctfl*. ±E (1 3) iCEfiCD^o 

[ooi7] (15) B^*Blzffi^L*:^£fcl*ffi 
Srt-*nrtttt<D**»* (th»<) (3. JbB (1) 
(7) lzE®OTK'J^^K < trmLT7v?j./Oh 

(16) JbE (1) *L<li (7) lcE«<D^y<^ 
^K*fcl±±E (11) tl<l± (12) izEKOTffitt: 

[ooi8] *^aa**-cfflffl-r^ tb^. se#ii»f8P* 
&mmw&&mmm tit. m&mmn&z&m&tzi* 



6 

*«-CB»t4-i:, fc«lM**a><fc3ttBMKStt*fc 
fftWh*imZ}tl£ % DN A(DmRN A-vC0fe^<Rrtg-C 
[O O 1 9] 

JiE (a) (b) iza^-r-SEWS-^l 

Kl*. B»*BO)ftaMSt»*fe-Cfc*Fujisawa 
f*0>Bftlttffttnte?9n— :7>y— x 

KIE!JUf±IIIII&-ca>#&£dL IR»»Blz»-r*|»»ft 
ttMMfcaWBlz-J: o T» « c fc tf-c * « - 
[0 0 2 0] M^'J'C^Ktt, B^K&PtaHi: 

^ffl (±E) ricfc oT«ft**Lfc 6 9kbam§kmmvn& . 

20 (5 977S/i) (7)d*>3 Ofi-4 3 1 SBfr&tt 
£4 0 275/ R(46.5kDa£l*5 ; 04) -e«l££;h,-Cl* 

ftoT, .MTO/KU^^f'Ktt* 6 9kDatrLHcD 
5*.N^©2975 / 1* b^^^'v^tiHe^k C 
^'JvX h'J Z*b-7 7l''C\*t3Z%>&2. 07S/ 

7syR#ttyR*ftfcEM**Lri**. c stony 

iKLEMte* K«IKBfl)BI-H£-r*fc«)a)T>*— 0) 

■ *fc*l*Ci:. fecfctfB§fe!»»a«tlfflB*a*1±'J:5 
30 fc*£<*<D7>*— ««B©fcttl::. fit 

momxmtw L<m< ^^mt ta%> z. ttfimm l 

feo EM**1 iZTjkZti&T S/ ^E*iJ<D5*> 

N^(D6 07S/i^i^tt3 4 27i/I^bft 

cfc y ltt«lftftRIMg*<« L < - <t tfmW Lfc (a 2 

#h). z\<o&Mkit. meoTzsmtmmmmizmtb 

40 K jflgiDN Att«^fflL^fc/^UX ■ ?be 
X lz «fc **aO)ie t**MO)46. 5kDa/K 'J * ^ K<DiS2 
50^(D 1 <D#»&m±'eto L J (HJ6«3#IH) , S607 

[002 1] CCDJ:5I-. ^SPJ^tK'J'*^ Kl*. ft 
50 »8L < lif*»**Lfc75y8EWS*L, froR»* 
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[0 0 2 2] ZCDJ:5^^(Dtt^l^li*JK[i^t^<. 
BiUiEMW 1 daft-Ttfy Kfa-K«DN 

hKB£tt£6>BtmHMX£KRBff (Bit 
(SShort Protocols In Molecular Biology, Third Edit 
ion, A Compendium of Methods from Current Protocol 
s in Molecular Biology, John Wiley & Sons, Inc. # 
B) % pgr (tfijjc?— tfiMKJS) ^^ftffijffl 10 

■arras-raz 75/ inna>B£-eH:* » 

w±T»*»«i::Btt+*7 3yBn©B*#fcy* ccd 
cfc5ftBBl*^Bl-fcl*T*Btf>&*i5. U > 

T!i. R^JS-^- 1 l:^t7 S y ^IZ*iJ£> N 6 07S 
y bianco ray B<d«#M*£j&< 

fc£ 0 {+in*»*lc*»Wft«B*^ 

5o ZCDig^. Kft*B6 9kDafi£RS»&iK(^S« ± 
IB)lCBtf)t>*l&N*CD2 975yi^bW^V^ 
^l/EM** C*(D«yfiLiWJ£#fc1797'5y»fr 
feftSEWtt^tr^S-CttftL.^ EMB-sj i I^t7 5 

yKiE5»j<ta)ffii^tt-emxtf. ±ew#it7 o%& 

±. S?£L<I*8 0%£Lt. *y#*L<"l*9 096ISI 30 

Z0>j&-ei*. lOTftBaFujisawatt* *0>£Bi*/=W-e 
*0««>tt(B*tfBJ*SB1bB* 2a£L 2b&& 

Co 0 2 3] *BBIi* mXDmmztei^x. JtB(aK 
(b) HS^ Lf^'J^^f-KSa-KtSDNA £ g& 

NAI£. D N A $ f: I j: R N A ^ b ^rV 40 

A^n — - >y*fc|± c DN A^p- — (J. Sam 

brook et al.. Molecular Cloning, A Laboratory Manua 
I, Second Edition, Cold Spring Harbor Laboratory P 
ress. 1989) &=t> t>lNTf#£ Z tti<V£Z> 0 f£ 
*fflB<3l££.i*D N A^fcliR N AfrZ>7S U=7 4?=J U 
-tfcttcDNA^^^'J-^SU B^ft^P — 
^JfflUtlWODNA^tt^ D — >£nn 

^^-f ^-^LNTPCRigiH-r^Z^^^oTge*] 50 
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WDNASiliCt^^o Mf^CTs a^(7)©J 
BBSSlc* y d N Aa)MBBXttB$^AL. Ziftlzg 

yE«»£L, IW^DN ATffe^zt £5tg-*-£z±: 
^-e^^o ZCDcfc 5 1^ LTE^Jt^JBS Ltcig^lc(£ s D 
N A**«lZT S WODNA £rtS*MlZ^rtr * Z <h t, 

[0024] JilB-eftm^tt^^n-^^fcii^^^v 
-(i. i£*U#-5§i »z^**t«TsyiMa^j*fci±ffi«# 

»*L<f±1 5~30i£X-efc£ o -tfifciiftiz 
/W ^U5f^4f— 3 >*frl±. BBSS dm) . 

fc*frea>/W ^ 'J 94 if— v a ><t -^<d&<dx h y > 

°C. 1 5-3 -^SiiDNA^^^V-^ 

t-— y >^£i**r--y >y»B-(«x.tf s 4°c. 

(dNTP) 0>&ftTT*<D-fU "7— <D#ftS:IB(«x.tf 7 

o°c. 3of£~i#)£i^^;u£Lr2oif^;uja 

±Bft£« y SB* Z ILPCRSfrlMI 
[0025] *3£BJI*. m3<Dg«Uc;fcl^T. JllSICJS 

•r.*o *Bwa)#y<^Ki*. »»»B*fc»**#» 

»Bfl5L^r*L-e4B**LT**L^ &B«Ba>&B± 
*&#BBBtftt£Ll^. B#'J 
f KJ^-Ktl.DN A(D±zSlcfiit(D->^;u^<^ 

[0 0 2 6] BBK^^r— t L"Cf±. IS^tdil^ 

BS±BMlcfiL^ra»BBWffi*fcI±»ft{*+^a)B 
a^RTtt-Cfco-C. B W D N A(DK¥A<pnEftttlll:.? 

r*fci)o fztt*t,ic. as?-7— , y*v'— 
B*BB»©Jl«*1hBa)B^a>B«'<^*--3WflTB* 
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m<<<7$ — k LTpQE->g— X(^P>^T). pBluescript 
ll->'J — X Uh7^v-» . pETix'J— X (y /\i> 
x» % pUB110. P NU200(s6I^SH. Q^fisib^ 
tt. 61:669, 1987) £ £\ SfSffl^ $ — £ LTpHSv 'J 
-X. pXTK pSG5 (Xh^*v>-» . PSVK3. pBPV 
(^7il/7v7) ftfc\ «I«3lfflflafflt LTpcDM8 C77" 
. pcDNAI/Amp. pREP4 (^>t>P-^) * 
m^flSffl^L-CpVLvU-X. pBlueBaclll 

pI^Trfc^do ^<<7^-(D«^(coL^TIi. J. Sambroo 

[0 0 2 7] ^P^— $ — lZ-Dl\X=b. a^O^CD^^t 

Tr££ 0 M^felfflirLTtrp^P^— I 

ac^P^E— £ — . Pl^p^E— . Pr^p^E— 35: 
<t\ g^ffli: LTGAP^P^E— . ADH:7p^E— £ — , 

gpd^p-e-*-*:^ ifi^flaffltLrsv^^^p 

^— bha^^X^n^- ?LIHlffflj]&$#fl 
W:7p-E-$-3:±:\ iilM^Lt^'J^T^-^ 
IfY^-Ol/Xa^S ^P^E— ^-^<if^^-C^^ 

[oo28] s±*i-Lt, m^itmm^mtLXT. 
t= h^^fls. ^A-<--x/\Ax^-gpm (c 

^*Efl£li. /\'f;i/Xl, ^(c/^^;i/X • ^ut'x (Baci 
llus brevis) ilgMtLt, J^JL"FC0 4><7> 

l^l&^£;tx£:l^ ^b^UvOA^ 81*jk>^A 

S^X h^. X7in^X U7tOx^i>a> 

T^P/^TU0^^i:^^fflL^^^^A<•r^^ o 
[0 0 2 9] ffmii^^tLfr?g^BS^^ife*I^S 
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aTKt^ffiS^ffl. HPLC. ^UStiEfccttf 7 

[oo3o] g^R^p^Hj ifc^^^ a-->y 
<D DNA^b tePSiI^iife^ n—-ls?TZ> 
u 3 A 1 X^±\ZffiitTf*> Zt\z£~z>X7 h7>^A 
g-^-^o ^(DM^^.^^XS ^Escherichia coli 

Oxx£ >:?n ^ h£fe£g:feLPI1£^ p— 

20 [0031] m>&<7n-^<D*MW\zmm^mm&3£ 
Aafe^f-a)— Tjfsjfr bioo~2oob P -r-osj y . 

H7XX^>^P^ h^^S^feL. Sl<*<t(7)lt^b)S 

30 ^Applied Biosystems 373 Auto Sequencer XSk1£~t 
K-r^^-— ^>'J— Is — A (ORF) 

[0032] ^^Bfi(SifeiJ^it^(P/^;ux ■ ^uex 
/<^;ux • ^uex HPD31 (zcosttii/^jux ■ 

t'X H1 02 (FERM BP-1087) t [^-B»Tfc^ 0 )!i^>/^v 

40 mmz±mLtjn*w&xibv . m^mm^<om^mt 

LXtoZtiX^Z (^^4-74997^ffi) 0 
[0 0 3 3] ^^B^^fiZCD/^^UX ■ ^Ut*X HPD 
31 lc^#B(^|»^taJ^S^a)-^^^5X^^ft^M 

^^0mtH L/z 0 -Tftfe*. Bfl-»Ba>l»»tn:Ba)-tt 
X • ^uex^JSS^^-irlr.fctJ. RA*BO)StOR^ 
50 * 0 
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[0 0 3 4] ^^fzfcl\TFujisawa**CD69kDafCffl^ 

ftffl*3h.fctfl)lt 1E^J#^- 1 7 £ y KIH*)J (402 

7S/l)«3-Kt6DNA, ^lci2^ij#^2lzjfv-r 
X^l/t^KE«$«tSDNA (1206bp) "Cfc^o 
[0 0 3 5] za>Bft»tSRSa— K-T*DNA**t? 

-e*»pTffi*:pUB110. pNU200 (3SKM=* B*lHb^ 

6K 669(1987)). pHY700(S. Ebisu et al. . Bio 10 
sci. Biotech. Biochem. , 56 : 812-813 (1992)) „ pHT1 
1 0 (^^6-1 33782-5§-^$&) . Itlb (OmmtolSi t'CD Z?=y 

;&<tLTI*. ^©S&rffiMffll^JrU flflitliJ- Sam 
blook«b, Molecular Cloning 2nd ed. , A Laboratory M 
anual. Cold Spring Harbor Laboratory, 1989lcgE$E4) 

5DN A0)Ji3Slcii. A^jux ■ ^Ut'xfi^^p^ 

RDN Ali^P^E— 5|— icffBiRrffilzJS^StLri^*^ 20 

[0 0 3 6] *&P3*;*lcfclxT?S3:«BflS£ LtHl^b 

XHPD31S-5ftif3&<»a[lzflSffl-C#4o S±H"Cfc«/^ 

;ux • ^ue^s^Kigsi-rssffitt^tto^aT?* 

<. Takahashi t> (D^T^ (Takahash i et al, J. B 

acterioL, 156 : 1 130, 1983) £ liTakag i z><Djj}£ (H. 
Takagi etal., Agric. Biol. Chem. , 53: 3099-3 
100, 1989) fc£*<«3F$;h.*.. 30 
[OO 3 7] teS9x&£tltz'*T)\s* - ^UbfX0)«* 

=]— X. ya- {?P- X. ^'J-tP-ik MB, T^X 
Lttt, *4f-f>. ^^h>. l^x^X, BSx^x. 

ffil. M'JOA, 'J>8-*U^A, UVi-^'JO 40 

4«*lf 6tt«. *fc % tt»c»LT*«J&«fc*Ltf. ttifi 
l=R*«m«Atf^-*>U i'JXP7YvX 
^A^x- a — h^». D — y--f <7 p -tr U 
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9.0. * P,rz»*L<tt6.5-7.5-e**o SS^gliiS 
^15°C-42°C. »*L<l±24°C-37°C-efcy. tt«i«m 
l±il«16~166B#IBk *f£L< l±24~96B#fi8-efc£o 

WffiliM985))r«»r*Zi*«-C** 0 
[0 0 3 8] Bft«^^f K©a*. »»l±. -tEO) 

5lz||ffiLTtcfcLN 0 5fc<*\ ****»il>»Jl*fcttM 
Fit ffllt-S Z i: Hct o tlftj ^L^t, ±a»* 

■T«Ci:rz«fcyii»iLI»»*"J'<^KBiai (PPA) £ 
HURL. SE^Sa-TSfcto^li^atDR^^UFM-e 

&^\z<<* >&»mmm\z * y l . #^*<fe*i 
tfa»»E*Lrti«fc^. zo^-siwLr^^ttfcppA 

[0039] **^ic«fcor. /<^;ux • ^uex^S 

^nt-Wo t>ic. »4a>ffi«i::j3i* 

[0.0 4 O] -PP AtSiR0>*lalffl*l±. iS^5/ygJ^ 
±. $f^L<li1 O/igmJ:. J=y»*L<I4100/igl51 

Ji, tti=too/fg*i& imgjtfJi±-efe^o 9*f>i:ttftjS 

^f&fflii^Sflt (rmLT) -efc* 0 
[004 1] AftRllKDMIttlt, VOX. 

Sy>K««SS (PBS:pH7. 2) IZ»»L. *7 

tr-rxo. 4 5i/m(b^>^ j 5>-eaa*Ba. 
htt7k^br;us^u. * y 5 a 0/<>. 

il^LfcttM^lll^CD^T. ^^^fcl*^^rtlw2^3 

affljre2Eisatu 2Haaita)iaisii»i=R»«B 
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P P AStSJHi: LfcEL I S A*jzj:yaai-r4o 
ft«ia«3(DiflLa sittttrt l *= v ^x r= 2 B»m£i= 

Fuj i sawa**fcl±^(Dffi<DJfe»s'a)B»»Ba***fi 

[0 0 4 2] Bft«Bfi»*ftBl::J:«&ttB&ftBB 
|± % 7^XlZfc^Tftl7vay^ hit Jfltffl b*lTl> 

tt. LTttf^BBlZifcBfcAJX^s/ K0A177^> 20 
> h <t A 2 ?^£f * > h<D£&ffi&<D h U :7v>fttHffl 
ft (Arg192-Thr193-I leu 194) £ 
^5fe*1±fcB*^bK*(* (mLT) ©aftXmLT (rra 
LT) SJHl*4. rmLTCDtS&fiTsuji t><D7a£ (Imnunolog 
y,90 : 176-182. 1997) t^LT-A(DX 
ba I-EcoRI77^>hfB I uesc r i p 
t IISK + -T<£*— WSBU PCR0)iItLr 
ffiffltl) 0 *JW«MlF»fl!)fc«>l=l±A3.zi^ 
y MP#<D*XEM t ** S if-fc 2 Ii0 PCR^7^ 

t^7X5 K (EWD 29 9) 0XbaI-EcoRI 
t-f Uliei, pTSU135?^: 0 ^^7X5 

jt»IScAYE8* (*1fS-/K. SSx^r^, g 

T<D««(±Tsuji0)*a (Microbiology, 143, 1797-1804, 
1997)lcf£o-CfT5-<h*<-C£-£o B92ER 
iSTEAMifi^ (Tr i s-EDTA, Az i de, NaC I ) ■ 40 

BflfflL D-Ji^? h—7.±=7lx\Z.TZ?^<< L. TEA 
N«»tft»*. *7ACe^LfcrmLT*0. 3 
M**5^7 h— X-CSHi-r^o mLTlt ADPg^i/A* 

h^vx?^— ifsttt^t^'cfey. -^oxi-^-r^ 

Sttl±1 *MfiUiltl»LT^4. 
[0043] »B«K-ea)jfeSE*afcLTtt. B»*B 
«»iLtSJStH*a>rmLT-i:a)S^aS-7^x. 0"tMr\ 
^(D*Krtlc-SP B 1PH-e2lsiaA*fcl±i»lJIL. ^ 50 
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rK BB« jfeB*a>BfH»ffi»iittBr:ittr«tiBn 
SittU'<JU$ E L I S A. ^iX^^P^f^^X 

4 BBBfr t If fi-T « o 

[0044] HEo-C..*B«l=:i4 % ±&*79?>&* B 
»»Bl=BBLt=^*f=ttB*-r*pTBtta)fc*BB 

«2BPfl)Sl±a) PJWTf 7vi/Oh ft**. 1 ? * > "C S 

[oo4 5] z.<Dm-£. *BB©*y<^Ki=»'r« 
Bftft-rs-ttiprffi-cft*, -to)fcto<Deitt:tt. 

L«fc5i:-r*»*i:HB*fcli«Ba)»1fclZ7Bg^^ 

91* b &BBJ&« IC J: U BB L I gGfettfcTi fcoTJ: 

B**LfcB#y KftK « * n-^-;utn: 
ft-e fe o r * «fc L*#. »* L < l±-hE* 'J^P —TJU» 

[0 0 4 6] *BWI**t>lc % iSBI^BSLfcjKg^^ 

Birr «tt«»*o>B»«B«ftl»»ft« u^kdb 
B* *«LM±»*0)B»«BBBa>Baj^a)«fflSa« 

b* b. if, mm. mt&m-e&Za 

.«nrrs*a. aBKJCt*B-r**B. «BSii*£*j 

'j± J TV-titan) ^^l3ci:ortT5 - ttfT'Z&o \>x 
T*BBtBB«l3'«fcyEI=»L<MB-r*3&<. 

[O O 4 7] 

[BBBl B»«BFuj IsawattCDIBBtrtBae^a)^ P 
— MfiTO- SP<D/^;ux • ?ue7ffl*S 
K^ir— o)«B*ftatf*BBB*&«>BB*ft (Bffi 
Bi-4) Atftttt-eABBBKR (iM4~7) |z 
^^aHJfeW^felfT. *BBt«fcy»BI-BiB-r4 0 

[0 0 4 8] BBBi 

jS - L^^5t^T*fc^)lfil^SM1 aCDFu j i sawa;|*<D§fefe{* D 
NA^ffiffiLfco ftfittD N Ali 'J !/f -At 7tf ;L; 
A7 5if- tf-e»BBLfcB*t. ^Pf'I't-ifKt 
SDS^II^ iJiSIU 7i/~ JU- ^PP^Uix- 

>rv7 5;i/7;^-^i6St, x^y-juaRL 
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TmffiLfco ftfi#DNAIi4«tERMliffi Sau3A 
I V*m±lzffiitL. 10-40% v jl— ^ O-XS 

yLI^8 KbO>Hfft-**t;»ll*^— JUL. MKB 
XBanHI-efflKLKU >IWb LfcpBluescr ipt I llz^-f 
>f— v3>Lfc 0 C^x^fliBXL1-Bluea)=i>t 0 — "r> 

h-biUlCBStefilL. 100/ig/ml0)r>t o v'J >^jtaL 
-3»^**l3ttCf. 3 7°CT-a»SLfco ZCDziP- 
^#>10 mM IPTGlcaH£**1±fc3eX»i6*a)- 

hP-b;un— x> >^7>C6¥L^ up-— 10 

LrSrLl^r>tfvU>aiDL-*^**lc33*. 3 7 

< fe-c5ftH**LTia«x.aaKsa6a*-frfca -a>p 
p- — ^a? h^lSfp<7PP7^;uA^m-eSML, 1 J V 

5 1 — A. L^^B-ei§Jg& 
«LfcRttifiL9|-eft£SfefeLfco B<Sfefe**tfc=in = 

fo^iisi^tt^ofco f^ei, 4« 

[0 0 4 9] Z<Dfi*»ffi3±»+0>S&ll500/ig£:7 
P-T > hOTS±7yi/<> h^il^L. v>xa)i^ 
[»WiiS^fToy--o *<DS^ XL1-Blue(pA)£XL1-Blu 
e (pB) C02^7P — XCV OxBaBW^BA * *t 
fco XL1-Blue(pA)?lli1/4EE*<±^L. 3/4EC*< 1 ~ 2 H 
tf)$EGIS£^L. XL1-Blue(pB)Pfi2/4EA<1/4E^3 .30 
B(7)<fe£lL. 5EtaS*^Lfc 0 PBI43.8 Kb0X pAfil. 
7 KbflMVI*— or IVfc. 1Hf>/W:?'J£V-tz 

-va ><D|8»* pAtpBI±ft»<D-f h»»**L 

SI«»lc|Morfi< L. SM*S^»-rSExo-Mung Del 
etion^Kcfc y. BADm8ttO«ai=«Sft«««« 

»H3&«*«**Ltt < ft y . aiHa)*aiz4«Eft««i±pA . 

£>pBluescript<7}^;U^ P— — >W4 h±(DHot I* 
-f Sffl;6>t> 1 ~1 .1Kb 40 

[oo5o] ;*iz. aisa)*ai^sft««i:-ta)iKrlft 
112.814 bpO)ttttK9J£ft£Lfe (Hi) o.*a>J6** 
BftRftBStlSi £ ^ - K L T I* « 1 . 881 bp(D««A< jlo 
ofc (112) o pBIilB»tn:JKae^-a)±fi*«SL\ PA 

itmrnmmmsrf'^ «584b P £ ^ut^to s«m« 

SttO>«ai=«Kft 1 -1- 1Kb<D^i$&l£. pA>f >U— h 
CD5'*y IcfcaKpn Kt3 f 5R«0)pBluescript(D"7 

;U^^P-->^-T hJb(DKpn hT?«ytBi±a 
1,029bp(DBfit < t*(*I^L^%x.?)*ifco ftfc. m%k®5 
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tt«l**MttfcLTHKS*U S^-i-JU^^*— fflc 
•fcyWRStifc*. JftBaB&K&LTlQHIR0>rtl=tt 

68.9kDaT% I^f hft*mi^O 
ft^Mit— StLfco ZCDtaJlCOC^lcliStreptococcus 
^CIostridiumftifa)y^ABttBa)H»:*B«aKa) 

«Mfi^<De*i::&B£**&jKTi*a. 2(HicDTsy 

& $ 1 E5»J t L fc 8 B a>« y iS L BEM«Kfe&<Ktf> ^ *i 
tzo BftlB»Stt©«af^«i:*x.fe*LfcpAa)1.029 
bpO)Kpn I K)tli . fiS^Miia B0)61 ~402§g <7)T £ J 
BW-342BS3— KL. B L J £LE9Jttti&l££< 
l*ft£i-3fz. 

[005 1 ] pA© 1,029 bp(DKpn IBtJi£. 
Jt©BBi:»BlcBLf=6xHis^* — KpOE32 
CDKpn Hzlt^n — Lfc„ pQE32lfl&*_:7 

KttpAI.Ot Lfco pA1.0^l#oia«iL*»Br3t 
X^v>^-9-7- (6xHis) ^B£RF»Btt<ba>B^- 
ISl^bt, 6M^7-y>/<^^7-(pH 8.0)t 
8M^U7/^>77-(pH 8.0-4.5) £ffll>fc^tt~F-e 

t x ^ v > ^-9- v — t — ? ^-;u ± ^ a £ comttfe &m 

fflLtT^-f-f^-gSLfco M$BSKI±6xHis1.0 
<t Ltzo *S»Lfc6xHis1.0lco^T^^XffigfeR&»Stt 

^fco 1 BEfefcy50A/g^^a-r > htD^^rv^L 

A>h<b;E-&L. V-!?X§85EJ 1@^TftgLf: 0 
*^3Ji&l^100LD 5 0(DFujisawatt"C^TI^L. 
1 OSm&mLtzo 3/5E35<*BL. 2/5E^1 -3 B(7) 
5EtBE£3FLfco ^-t?. SSLfc6xHis1.0^^P-T 

8*R»gtt**BLfc. 1 EIlzo*100/igfeatM±50 
0/i g(D6xH i s1 . 0^ 4 BB0):££K«« 2 ffl iz 3 ~ 4 Bffl 

PB-e2@fiSMrta»Lrft«Lfco 2 hist 

vj.y<> Kff IfCftftLfco Fujisawa**4x107CFU(D^ 

rtftBiz y . »ss 2airi3Bfccfci/4 a ^ic^jfti^ 

5EL*:tf. 1 00 /igfe«fe 1/500 ^gft«»J±Bffitt"eH® 
L. lBBO#BBa&^a)B#«l.-Ct.lR»«Bti»B* 

3tS2b(D82-875t*8xl07CFUa)firtac«rca-raXBB 

^iw^i^ig-<y--i:3o. »B»2iii4attttjfiLSfca^ 

I**»Ic»BB£3fL. 1 BBO)B»B-CliBiBA?>K« 

L. B#BtBtt-e**l=3E«BftBf«l3W«itLfc. 
[0052] StBBLg 

RM«(Pg^llli«Mgaig»fi^<P»^^ p-- 

(1) 7t^M-CD<7P-->^ 
Hi lz^Lfc2, 814 b P ^#t;^3. 8kbCD-<>-tf— h** 
t^7X5K (SkBBl T-^SLfcpB) ^^>^^-h 
|cLT^fiELfc2aSro^-<"e— ERM1 (B3, 
-^-3) . ERRV1 (B3, E«f*4) ^ffll^TKABB 
©BBBBttBBaitBafi* (H2) <D-U (ENDS 
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(en1 : @ 20)268-1. 293§g£T<D7K'J*£ U*- 
?K:1.026bp) ^PCR56-C««Lfco fettle 23310) ^ 
^>f^-ERM2 (B3; IB*ij§#5) % ERRV1 (H3..E 
MS#4) £ffll*T. eniae^-cfcy *&»-180bp«L>B 
^SSO>^^i»mifiLMMaMM<7>-gj (EN2) ae^(en 
2 : H2 088-1. 293#g £T*<7)7K U * ^ U^"^ KM. 206 
bp)"*PCRa-e««Lfc. eniae^-<DBSf»lz(±. 
V-ERM1 tZ?^<4 "7-ERRV1 en2ii^a)lS^lCli^ 
ERM2£:7^-<^— ERRV1££-*100 pmoK Taq/K 
U>^— *2.5*tt. (JNTP200 /iM. pSKW2«^DNA1 ng; 
100 ^1 TaqH©& (10 mM h 'J (pH 8.5) % 2.5 

mM Mg 2+ . 50 mM ttlbAU^A^ 100 // g/ml OviftLjSr 
;U3?== » £X«U 96°CTf30»«»Lfc». DNACDfS 

(94°C. 60») . ^^7-(D7--'J>^ (54 

°c. 60») . 3f^-<^-a)#^ (7o°c. 60S?) ^25-y-^r 

^iU^-fr^Cirfz.fcoTJiB^-arfco itfi^enl (1026 
bp)<hen2 (1206 bp) 0.8 %7fP-^^HE» 
Ml-ttU Sr/t^SUXLfco ^7X5 KpT7 Blue (Nova 
gen«:» £ftl=fffcenia&F % en2it^TBrtf-£T4DNA 
U»— BtfflL^T«SLfc. SeDNA^XHK JM109IZ 
^SG»L, TVt o ->'J>50m g /ml^LB^t$ife (1.0 

% Tryptone. 0. 5 % Yeast Extract. 1.0 % NaCK 1.5% 
pH 7.0) izm^LX. T>t°vU>Wtt£i#o«fc 
*»«Lfc. SKtt«fcy^5 KtttfflLTenlilfi 
en2itfcT£Si#-f KpT7 Blue enK pT7 

Blue en2£*#f- 0 ZCTffrSfE. coli JM109 

/pT7 Blue enK E. coli JM109/pT7Blue en2<t L/c 0 

[0053] (2) ■ ^L/t*X^0{7P--> 

Bacillus brevis PNH300TP17 (FERM BP-5641) £Nco I t 
Bam HlTfjBSLfc*. 0. 8%7 r *TP-X/f JU«S^clfifZ 
t*LT4.0 kb(DBfft"$@i|RLfco £t>lc. pT7 Blue en 
K pT7 Blue en2£Nco l£Bam HI T*mm Ltz&. 0.8% 
TtfP-X »» lz« L T 1 026 bpOenl MiK^if 
tt£1206 bp<Den2»&F«ft-£lHlJttU -t*L-?*L*5fe^ 
»fc4.0 kba&ttKKkU DNA'Jtf— t?£ffllvc»e 
Lfzo S*£DNA£fBl^T/<^JUX ■ ^L/t^ HPD31-S5 

(FERM BP-6623) h PtKLx— v 3 ( Agric. 

Biol. Chem., 53, 3099-3100 (1989))-Cff2HS&L. 
**"7-TS/> 50 mg/ml**TM*35»* (1 %^^h 

0.2 %gfx^x, 0.5 %^x^rX. 1 
X. 0.001 %F e S04 ■ 7 H2 0 s 0.001 %M n S 04 

• 4H20, 0. 0001 %Z n S 04 • 7 H2 0. 1. 5 % 3g 
P H 7.0) -|=Jt**LT. ->>»tt^l#o ' 

*Len1iifr^ en2fia^*«l#-r^^X5 KpNH300 e 
nK PNH300 en2^#f- (B5) . Sfc* C^-C»fc*£ 
/\^;UX ■ ?l/lfx HPD31-S5/pNH300 enK /<5=JUX ■ 
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HPD31 -S5/pNH300 en2 <h L fc . 
[0054] Sffifil_3 

/^UX • ^uexHPD31-S5/pNH300 enK /^UX - 
7 Is tf XHPD31 -S5/pNH300 en2 £ 4" StKfiF £ ffl I * T * 
7-fv> 50 //g/ml**™»<*»*3 mlT'30°C-C2HF B 1 
I<t5«t$m>, -tO)**-bSI*SDS-PA6ElcJ:yiB« 
£*rofc 0 EN1 (HPD31-S5/pNH300 en1«S^t>»t>*lfc 
PPA) &tfEn2 (HPD31-S5/pNH300 en2J*SA> t>#«b*ifc 
10 PPA) OjtS^Sli. ^ti-rti40050Da. 465564Da"efe 

fr 0 EN1li40kPPA. E2l±46.5kPPA£P¥,$; o A 

> j: y40kPPA#»***l±« 2mg/ I . 46. 6kPP 

AO)»»*ft«l4»500 rag/ I t^MiLtzo "f fc:b*>46. 5 
kPPAIi. 40kPPAlcJ±^T&250teO)£^S£^Lfco S 
6 li40kPPA5.t/46. 5kPPAa>mStXg<h PAG EX^Ox 

[0055] SfcfflA 

20 (1) A^JUX • ^l>exHPD31/pNH300 en20>^:M^S 
&T/46. 5kPPA<Z>mS5 

/^;UJ* ■ ^uexHPD31/pNH300 en2£30'J y hJV 
(L) 0)yt-77^>^-^ffl^T^^7<y> 50 

fi g/m i «*Ties»tttt izr 3o°ct*3 b mm to&m&'n 

IV ■tOtt^-hSSSDS-PAGEteJztfT^XKftM^y 
/7 P-^Utaft^ffiL^Oxx^ ^ h^lz J: y« 

«rS^ofc 0 »«fO)ea. 46.5 kDa<D*:££<7)EN2Ma 
MM7b<400 mg/L»**lz±*aF4xr^S«A<itB**L 
fc 0 ■ ^ue^HPD31/pNH300 en2(DlS#^18^ 

30 XT-V-CXO. 45j/mCD'<'J p>*-b^ KM (S'JtK7 

a) enivcttBu mQL<Dt&&±m%L£mt~o 

^S±S?Sa)pH^4.75(cL. /KT-tr-rXO^S/imCO^'J 

pH 4.75(7)20 mM BM/^ty^r — *5 LilUTKL. SISjS^ 
IslllXLfco CCD^^pH 8.0lci@lSU DEAE h B/< — )\s 
650M (Sv-») 500ml S3fe*Lfc*^AinaL. 0 M 
NaCI 20 mMTris-HCl (pH 8.0)^^0.5 M NaCI 20mM Tri 
s-HCI (pH 8. 0)(D'J-r^^^x> KTD^ix^PV 
^;7>f— 46. 5kPPA^100 mM NaCI U^l^^tti L 
40 tz 0 ^thLtz200 ml(Dm^EN^^^iil^^M1O,O00a) = 

TK^TK-r-szitfz.fcyjKJe^fTofco auB»o>46.5kp 

PA^lHlilRL. aK««£«l$fTL^A8tt^3. 6 g*»fc. 46. 
5kPPA(D Ii80% Tf . t> <D [U i|X^ Ii45% "C fc 

-Dtz (IDo 

[0 0 5 6] 
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19 20 



JSSJiHI 20 400 8.0 100 

pHfcfc^ 5 1000 5.0 63 

D£AE#7£^D-7 b 0.2 20000 4.0 50 

mma» - - 3.6 45 



[OO 5 7] (2) /^;UX - ^uexHPD31/pNH300 e 

nUDxm&m&xs&m 10 

H«0)*a-Cf, 40kPPA4,*:mtgg. *t§i£fTofc*<. £ 

[0 0 5 8] HfifcfldS 
liM40kPPAA^46. 5kPPAI=J:3^X&tf^y*Ja^ 

^¥i*3*/iiM>B*eft«Tfcofc. isseppa 

fc 0 afifeJS L fc40kPPA&tf46. 6kPPA£ PBS Izjgfi? 

U f KD^0)K9^f >ffiO/W7va/<> h (5SE 20 

S!)/\ 0 ^^-r >0. 4 5mk R«*Bft7Jisy;u3. 

OOmg. W^-^T K*/tl/~KO. 05m I % /K'J 
7M-h8 0 O. 018ml v tttMJOAa. 
9 7 5mg, tj A^TK^t— h 'J O A 15. 1 5 m g % 
•J >K**^- h U OA - ~7k2. 8 3mg,lWf 
/U^ U ttV^frWc* K'JOAO. 1 5 m g % ^@7K 
■e2mim) «b:«fi^U 4r^^s*-»— 

IB«»'Lfc. -tL^^0XIC25Sr B ir B 1PiT*2[sJ0. 1m 
I -^oftTattL. ^0)1 M&lci b oi_D50<DFujisa 

M*MI 46. 5kPPA <07 ^CU 



[0 0 5 9] 46.5kPPAI±1 u g-e5 0%J^Lhtf>te®]^£ 
acLfctf. 40PPAI±100/* gKJL±-C50%JiJl_b(DK6e®*^^ 
L. 46.5kPPAIi. £U^^'4»lzRf|ftttmB4,40kP 
PAfdt^Tfi+L^Zt^J^Lfc ($2) e flt« 
ttO+Mn&tf:?* V<D&&Wm&m\z\3:46. 5kPPAa)«S^£ 
JB^f-o U 46. 5kPPA£ 1 - 1 O O u 

£^>£«&i*rta»u 2E@a»2aa<Djfti3iizo^ 

1:1 O O LDM©Fujisawa«reS«U 25BIB±5ES« 
SLfco 46.5kPPA-eft^Lfc'!7^JfiL / 2 S^O. 5m I S 
4Lfc7^xli5 i 0%l2l±0)l»«l**^Lfc (S3) o 
£LkO>j£fl*&» 46. 5kPPAA^|»»ft«lcBI-§--r4Si»S- 
R»-r*HB*^«*irLx*zii:3&<2H8BLfc. *fc. Ma 
k i n o *>ifiltim\z&Kk LTUSC5S(D«yiSLE^J 

fco t-<JI/7va/^ h(t;-g^rLfc46.5kPPAIi, JftttBf 

[0060] 
»2] 



45. 5kPPA 



40kPPA 



Fujisawa 
(IS) 



1 0 0 
1 0 
1 

0. 1 



10/10 
10/10 
9/1 0 
0/1 0 



7/1 0 
3/1 0 
0/1 0 
0/1 o 



SE 9 
(21) 



1 0 0 
1 0 

1 

0. 



1 0/ 1 0 

1 0/1 0 

8/1 0 

0/1 0 



5/1 0 

2/1 0 

0/1 0 

0/1 o 



[006 1 ] 



[S3] 



(12) 
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21 22 



&&fiLttim (m 1 ) 



Fuj i sawa 



0. 5 
0. 1 
0.0 2 



8/1 0 
2/1 0 
0/1 0 



7/1 0 
6/10 
0/10 



S E 9 
(2 3&) 



0. 5 
0. 1 
0.0 2 



7/10 
3/10 
0/1 0 



9/1 0 
1/10 
0/1 0 



[o o 6 2] mmme 

(1) ffi5^W^SfftfilcJ:^Pflfi 

>5-6a»a)^B-efcofco *Sgf46.5kPPA£PBSlz 
Sfftt. Stlfi«5-CELfc3Saf=:*i:-C»*a)0/WT 
ya/^kl^U 4BttO)?-KI=2flnniHlT2|Bl 
B««a»Lfc, -*tt>0)ftftl»r-iilinft*3HaizFu 



*tz2mmik<D&&fizm& tern* pml ffFK* sb, 

1 OO/igi^±0MPO)1 oo%A^^lft»L, * 
3i^ofc^^^&BftlBS»»**«tB-tf#fc (14), 

[O O 6 3] 
[$4] 



20 



&8M {(* g) 



10 0 0 
1 0 0 
1 0 
0 



0/3 
0/3 
1/3 
3/3 



0/3 
0/3 
1/3 
3/3 



[0 0 6 4] (2) fiMtSftfgl:z£«fFfii 
46. 5kPPAtaM 2000/ig £rmLT(D 80/ig, 400/i 
g^ttt2 00 0^ g/m I PBS^H«il#L. R(Z) 

3fl«lzFujisawa«UD 1 x 1 0 8 -CftW** U 2aMI= 



4MKtt&£fr-ofe.' 46.5kPPAlc4 o O /i g/m I JU± 
30 -©m L T iSd Lfc 1 0)S8ftfi4 LfclSlfc Fujjsa 
wa*0)a*lSa(z»L«B«il»»S^L. *fclfc»^fc><D 

5) o. 
[0 O 6 5] 
[S5] 



JBs»*S46.5kPPA (1,000m g) rnLT fc^a-frBrOH^ftgLfcW© 



mLTt(^g) ig^/^^^ s awMt/mnik 



2 0 0 0 
4 0 0 
80 
0 



0/3 
0/3 
2/3 
3/3 



0/3 
0/3 
3/3 
3/3 



[0066] Hfefl*l7 
46. SkPPAtffeg L ^(DiftL^(7> V 5 X -gCDg [jJbS^BS 

feffiBO)ifiiSa)^^xgit&ffiaKfflKe^%t/[ci&^ 

fecfetf»?t-+a)46. 5kPPAlz»^£ELISAijt{MI<DaqS£ 50 



4<D46. 5kPPA 100 /i gftfiK»<Di§ftlftft1 :7— JU 

Jftl«) fccfct/&&l8Sft*£RifiL;S (S5CO46.5kPPA.1000 
£/ g + mLT 400^gftS^(7)iEto]ftS1i§^(7)^ , -;nfa 
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Jfi) l*kt t \z0.5m\yL±£&.5-Ltz^O*\ztel\T x Fuj 
.isawatt*S(c*tL100%(D|»^^^Lfr ($6) „ * 

46. 5kPPAft«lc»-r«W«ELISAa(tffli (JfaSli IgGfiti* 

-To ELISAtfcfttffiaaiS&lzl*. 96^7^^n^i/ 
— KD#-^x;Uz 1 /ig^>46. 5kPPA£JlD*_, 4°C"e— ^ 

h£m*fc. SlCffl^U-Hc500«»S«BjftL«£lin 
A. 2 5°CT?90#BH&J68L 0. 1%Tween 20SSiDPBS-eft 10 

SiDiLBiHf-ClO»HJRJC«. 3Ntt»aE£iniU 450nmlz 

Jfftftf 46. SkPPA jfi» c cfc.<6 ^ ^ *3tt#«fcKPWI£ 



. 24 

fclt*«*SE*affiU ELISAttfMBiUfc. # 
tt-tt<DELISAttmaSl=tt. M*-C«B*LfcJWtt«l> 

asimiflDPBs-c-r-rar. *<D-t3is5«**Lfct.©s 

fcB<DJflL^ELISAft<*WI±2IsIgft*ia*lzaaj[«:Ji# 

ftftBTt. mtoftS1M^(cjfa^ta»:<ffiC0lL-t^^^ 
7t*-CO)lgASttt:«a)Jt#A^E«>&3h.. Silffe^-ejgL^ 

[O O 6 7] 
[«6] 





£^Jfitf*fi Cm 1 ) ffc«Jfc/'*Mfc 


£»Bt/»R 


Fuj i sawa 


0. 5 


10/10 


10/10 


(1 afg) 


0. 1 


3/1 0 


4/1 0 




0.O2 


0/1 0 


0/10 


SE 9 


0. 5 


n o/ 10 


10/10 


USD 


0. 1 


4/10 


2/10 




0. 0 2 


1/10 


0/1 0 



[0 0 6 8] 
[S7] 

B5c#?§M 46. 5XPPA »«ft«ftaK©JflL»atf 
E L I S Affittffi 



46. 5kPPA tt*lgWftffl»Otfl^&tf © 
ELISAjSM 



ftSEJ 



JflL«<100«*WO 





Ug) 


0 


1 


2 


3 


4 


5 




mLTS 




























(/ig) 


0 


2 


5 


0 


2 


5 


4 1 


1,000 


0.12 


0.23 


0.53 


1.53 


1.74 


1.84 


















4 2 


1,000 


0.04 


0.34 


0. 90 


1-73 


1.50 


1.65 


61 


2,000 


0. 12 


0.32 


1.28 


0.13 


0.16 


0.38 


4 3 


1,000 


0.06 


0.16 


0.49 


1.38 


1.23 


1.49 


62 


2,000 


0.11 


0.21 


1.48 


0.08 


0. 14 


0.83 


44 


100 


0.05 


0. 24 


1.22 


1.45 


1.44 


1.35 


63 


2,000 


0.06 


0. 22 


1.95 


0.03 


0. 32 


0.46 


4 5 


100 


0.08 


0. 15 


0.83 


1.70 


1.94 


1.68 


64 


400 


0. 12 


0. 24 


1.34 


0.04 


0.26 


0.55 


4 6 


100 


0.14 


0. 17 


0. 45 


1.72 


1.65 


1.80 


65 


400 


0. 14 


0. 11 


1.58 


0.07 


0. 17 


0. 76 


4 7 


10 


0.05 


0.05 


0.94 


1.72 


1.33 


1.24 


66 


400 


0. 18 


0/20 


1.64 


0.03 


0. 18 


0. 55 


4 8 


10 


0.01 


0. 03 


0.63 


1.48 


1.32 


1.33 


67 


80 


0.04 


0.11 


1.54 


0.04 


0.09 


0.80 


4 B 


10 


0.03 


0.04 


0.70 


1. 15 


1.27 


1.04 


68 


80 


0. 03 


0.13 


1.82 


0.07 


0. 14 


0. 75 


5 0 


0 


0.04 


0.03 


0. 14 


0. 12 


0. 10 


0.18 


69 


80 


0.06 


0.14 


1.69 


0.02 


0. 26 


0.33 


5 1 


0 


0. 14 


0.02 


0. 13 


0. 15 


0.17 


0.15 


70 


0 


0.03 


0.12 


0.32 


0.05 


0.14 


0.25 


5 2 


0 


D.02 


0. 12 


0. 10 


0.07 


0. 11 


0. 13 


71 

72 


0 
0 


0.13 
0.10 


0.08 
0. 12 


0.27 
0.21 


0.11 
0.15 


0.13 
0. 12 


0. 13 
0.19 


[O O 6 9] 































[as] 



[O O 7 O] 

[SMJUBfiMi] BM1 1 fiB3SttFujisawal*a>6 9 
kDa (5 9 77Sy8AvbJ*S7K , J^^K) <D&§£ 
BSWfitlB-^T. 2^MTama96^r*li^taI^ (6 4k 
Da) (DK^SftlC^ii ^ tltl^ C 2 O 7 S y 



(14) 
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ffiijfrt, 4 027SyiS3- K-T-S) 1 2 O 6 b p £J£In 
ML, IB»JllEl§l(*^#»*a*1i:fc46.5kDaa)«lft 

**as«stLfcp ZO)Sft-e#fc46.5kDaa)ia»^5K 

*y. **Lx|±*m©«»iL»S»ttll««* (rm 
LT) fcO)ad**«*»^-r«c:i:l3«feyst»B»M 

tzo *«Blcj:*46.5kDaa)#y'<^K (Protective 
polypeptide antigemPPA) CDSft - %0H%9HftfiEI9S 
ttO)IEWIi*«Wf3fcL^r*ffllwft*4xfcZi:-(?i&So 



26 

[0 07 1 ] 1) tXf5>#'J V— <D«fc5**6SJBl» 

2) *96Ka*Tf»t>*Lfc«ttJSa>46.5kPPAtt. jsisr? 
<7T>k LTB?r**Lrt>4T5/3./<> h<t COSHER 
»*l=»LB5ftlB»ft«B»a)*»tti:Bf*ffltBa6a: 

[0072] 3 ) 46. 5kPPAIirmLT£ <Dm**tt1±-<*jUtt. 

4) /^;ux ■ ^uifx*fijfflLf=lRfl-«Bftlsa)»» 

[b o 7 3] 
[EM*] 
E LISTING 



<110> National Institute of Animal Health, the Ministry of Agriculture, 
Forestry and Fisheries; Higeta Shoyu Co., Ltd. ; and Fujita Gakuen 

<120> Recombinant subunit vaccines against Erysipelothr ix rhus i opath i ae 



<130> P99-0165 

<170> Patentln Version 2.0 

<210> 1 
<211> 402 
<212> PRT 

<213> Erysipelothr ix rhus i opath i ae 
<400> 1 

Asp Ser Thr Asp Me Ser Val lie Pro Leu lie Gly Glu Gin Val Gly 

5 10 15 

Leu Leu Pro Val Leu Pro Gly Thr Giy Val His Ala Gin Glu Tyr Asn 

20 25 30 

Lys Met Thr Asp Ala Tyr He Glu Lys Leu Val Ser Leu Me Asn Gin 

35 40 45 

Lys Val Lys Pro Phe Leu Me Asn Glu Pro Lys Gly Tyr Gin Ser Phe 

50 55 60 

Glu Ala Val Asn Glu Glu Me Ash Ser Me Val Ser Glu Leu Lys Asn 
65 70 75 80 



(15) 



If §32000-2791 79 



27 



Glu Gly Met Ser Leu Gin Asn Me His His Met Phe Lys Gin Ser Me 

85 90 95 

Gin Asn Leu Ala Thr Arg Me Gly Tyr Arg Ser Phe Met Gin Asp Ala 

100 105 110 

Met Tyr Leu Glu Asn Phe Glu Arg Leu Thr lie Pro Glu Leu Asp Glu 

115 120 .125 

Ala Tyr Val Asp Leu Leu Val Asn Tyr Glu Val Lys His Arg lie Leu 

130 135 140 

Val Lys Tyr Glu Gly Lys Val Lys Gly Arg Ala Pro Leu Glu Ala Phe 
145 150 155 160 

Me Val Pro Leu Arg Asp Arg Me Arg Ser Met Asn Glu lie Ala Ala 

165 170 175 

Glu Val Asn Tyr Leu Pro Giu Ala His Glu Asp Phe Leu Val Ser Asp 

180 185 190 

Ser Ser Glu Tyr Asn Asp Lys Leu Asn Asn Me Asn Phe Ala Leu Gly 

195 200 205 

Leu Gly Val Ser Glu Phe Me Asp Tyr Asn Arg Leu Glu Asn Met Met 

210 215 220 

Glu Lys Glu Leu His Pro Leu Tyr Leu Glu Leu Tyr Ala Met Arg Arg 
225 230 235 240 

Asn Arg Gin Me Gin Val Val Arg Asp Val Tyr Pro Asn Leu Glu Arg 

245 250 255 

Ala Asn Ala Val Vai Glu Ser Leu Lys Thr Me Lys Asp Me Lys Gin 

260 265 270 

Arg Gly Lys Lys Leu Gin Glu Leu Leu Giu Me Tyr Me Gin Arg Ser 

275 280 285 

Gly Asp Val Arg Lys Pro Asp Val Leu Gin Arg Phe Me Gly Lys Tyr 

290 295 300 

Gin Ser Val Val Asp Glu Glu Lys Asn Lys Leu Gin Asp Tyr Leu Glu 
305 310 315 320 

Ser Asp Me Phe Asp Ser Tyr Ser Val Asp Gly Glu Lys Me Arg Asn 

325 330 335 

Lys Glu Me Thr Leu Me Asn Arg Asp Ala Tyr Leu Ser Met lie Tyr 

340 345 350 

Arg Ala Gin Ser lie Ser Glu lie Lys Thr Me Arg Ala Asp Leu Glu 

355 360 365 

Ser Leu Val Lys Ser Phe Gin Asn Glu Glu Ser Asp Ser Lys Val Glu 

370 375 380 

Pro Glu Ser Pro Val Lys Val Glu Lys Pro Val Asp Glu Glu Lys Pro 
385 390 395 400 

Lys Asp 



<210> 2 
<211> 1206 
<212> DNA 

<213> Erysipelothr ix rhusiopathiae 



<400> 2 

gattcgacag atatttctgt gattccacta atcggtgaac aagttggatt gctcccagtt 60 



(16) 
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ttacctggga caggggtaca tgctcaggaa tacaacaaaa tgactgatgc ttatattgaa 120 

aaattggtat ctctaattaa tcaaaaagtg aagccgtttc ttataaatga gccaaagggg 180 

taccaaagtt tcgaagcagt gaatgaagag attaactcga ttgtaagtga acttaaaaat 240 

gaaggaatga gtcttcaaaa cattcaccat atgtttaaac aaagcatcca aaacctagca 300 

actagaatcg gctacagaag ttttatgcag gatgctatgt atcttgaaaa ttttgaaaga 360 

ttaacgattc ctgaacttga tgaagcatac gttgatttac tcgtgaatta cgaggtgaaa 420 

caccgtattt tagtaaaata tgaaggtaaa gttaaaggta gagctccctt agaagcattt 480 

atagttcctc taagagatag aattcgtagt atgaatgaaa ttgctgcaga agtaaattat 540 

ttacctgaag cgcatgagga tttcttagtt tcagattcaa gcgagtataa tgacaaacta 600 

aataatatca actttgcttt gggtctaggg gtcagcgagt ttattgacta taaccggctc 660 

gaaaatatga tggaaaaaga acttcatcca ctgtatcttg aactttatgc tatgcggaga 720 

aatcgccaaa ttcaagttgt aagagatgta tatccaaact tggaacgtgc gaacgcggtt 780 

gttgaatcct taaagacaat taaagatata aaacaaagag ggaagaaact acaggaactt 840 

cttgaaattt atatccaaag aagtggagat gttcgaaaac cagatgtact ccaacgattt 900 

attggaaaat atcaatcagt agttgatgaa gaaaaaaata aacttcaaga ttatttagaa 960 

tcagatattt ttgattcata tagtgtggat ggcgagaaaa taagaaataa agaaattaca 1020 

ctcatcaata gagatgcata cttatctatg atttacagag ctcaatcgat ttcggaaatt 1080 

aagacgattc gtgcagattt agaatcactt gtcaaatcat tccaaaatga agaaagtgac 1140 

tctaaagtag agcctgaaag tcccgttaaa gtagaaaaac cagttgatga agaaaaacct 1200 

aaagat 1206 

<210> 3 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designated is a primer for PCR cloning of 1026 bp polynucleotides 
encoding 40 kPPA. 

<400> 3 

ccatggcttt cgcttaccaa agtttcgaag cagtga 36 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designated is a primer for PCR cloning of 1026 bp polynucleotides 
encoding 40 kPPA or 1206 bp polynucleotides encoding 46.5 kPPA. 



<400> 4 

ggatccttaa tctttaggtt tttcttcatc 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



30 
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<220> . 

<223> Designated is a primer for PCR cloning of 1206 bp polynucleotides 
encoding 46. 5 kPPA. 



<400> 5 

ccatggcttt cgctgattc gacagatatt tctg 

[0 0 7 4] 

[EWa^'j— h] : 40kPPA£n— K 

-r^>1026bp7K , J X 9 LslrT Kfl)PCR{? n——^?y=? 
>f v-£^-To 10 

[O O 7 5] E5«#*4 : 40kPPA£ =i— K"T £1026bp/tf 
'J*^7 h\ *fcl*46.5kPPA£=i — K-T ^>1206bp/K 

[0 0 7 6] lB9J§-^5 : 46. 5kPPA£=i — K"T £1206b 

[BIA] mftUWtu j i sawa**(D 1 88 1b p<Dfi£;R&fll 
ailfi*«**tt2 8 1 4bpCD^SlE9Jo 20 

[BIB] p^MFu j i sawa»<7> 1 8 8 1b p(Dfgg:K&ftl 

stsite^fiw^tfa 8 i 4bp<»m&mm muo-D 

IB 2] S^#MFujisawa»CD 18 8 1b p^g-R^St 



34 

[B3] J&^B46.5kPPA£=i- 1 206 b P & 

tf40kPPA£=i — 1 . 02 6b P (D*'J^^l/tf 

KCD PCR^ P-->^^7^V- 0 

CB4AI B»*HFujisawattO)BftRraiffi«t,o46. 5kP 
PA£=i— K-T* 1 2 0 6 b pCD/K'J*^ KG)*^ 
U*^ KE5lJi:7Sy»lE5iJo 

[B4B] Bft»BFuji8awa«fea>B§felB51Bitttto46. 5kP 
K"T-& 1 2 0 6 b p^'J^^ K<Z>*£ 

[B4C] WMWFu j i sawa:fca>Si£RtfSP 6e £ 4. -346. 5kP 
PA£=i — 1 2 0 6 b ptf^'J*^ K<DX$ 

[i5] RftftHO) 1 0 2 6 b p^fcli 1 206bpfl) 

[0 6] Bft«BO)1026bp&tf1203bp-e«tft^fc/<5 1 ;u 
X . - 7 U CX 1= J: U ±* * *Lfc40kPPA, 46. 5kPPA(D^S 
lit WSMitf -)xX> y f 



[|1B] 

GTTAGTATAT GAAACGAGTC CTAAAAAATT TAAAACCATT CTTAGGTGCA ATACTCATTT 2580 

CAATTGCGTT CTTGTTTGTC CAAGCTTTCG CGGATTTGAA GTTACCCAAC TACATGTCTC 2G40 

ATATTGTTAA TGTTGOTATT CAACAAAACG GTGTTGAACA TGCAAGTCCC GATGAAATAA 2700 

GCAAAGATGG TCATGACTTA ATTGTAGCGA TATTGCCACA AGAACAAGGT CAAGCATTCT 2760 

CATCATCGTA TGAGATGAGC GGAGATCGAT ATGTTATTAA ACAAAATATT GATC 2814 



[■3] 



I4C] 



Kcol H\ 



M A F A 



Q 



AGA GGT CAA TCG ATT TCG GAA ATT AAG ACG ATT CGT GCA GAT TTA GAA 

ee «t« cct ttc set tar a* ^tuc^cagteArg Ala Gin Ser He Ser Glu He Lys Thr He Arg Ala Asp Leu Glu 

355 . 360 365 

TCA CTT GTC AAA TCA TTC CAA AAT GAA GAA AGT GAG TCT AAA GTA GAG 

Ser Leu Val Lys Ser Phe Gin Asn Glu Glu Ser Asp Ser Lys Va) Glu 

370 375 380 

CCT GAA AGT CCC GTT AAA GTA GAA AAA CCA GTT GAT GAA GAA AAA CCT 

Pro Glu Ser Pro Val Lys Val Glu Lys Pro Vai Asp Glu Glu Lys Pro 

385 390 395 400 



(SP 9J9f^) 

(MM 4) 
BbbHI U \ 

ggatcc Ua ate ttt agg ttt ttc ttc ate 
stop TD K P K E E D 
1206bp 



cc atg get ttc get gat teg aca gatatttttg AAA GAT TAA 
M A F A D S 

wt&Tfr (sp) t en 2 Lys Asp Stop 



1104 



1152 



1200 



1209 
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m i a] 

GATCTATTTA TGAATCCAAT CTAGGGAAAT ACCTAGCCTC TTATGGTTTA GATAAAGGGG 60 

AAGCGTTTGT CGAAGATATT CAGTGGGTAC TTAAGACGAT GAATACTGCG GTTTATAAAC 120 

GCGTGCAAAT GCCACCCATT GTTATGGTAT CCAATTGCGC AT7TGGTACC GTTTATCGCG 180 

AGAGTCAACT GAGATTGCAC CTTACGCAAA CTGAGCAAAA TTTAATGAAT CAAATTAAAA 240 

ATCTATAACT CTAAAACCAT CTTACTAAGG TGGTTTTTCT TTTAAAAGTA ATGTATACAT 300 

TTCTTTCTTT ACTACTAAAA AGAGTATATT AAATAAATTG TTTACAAATT ATGTCAACAT 360 

ATATTATTCT TCAAGTGGAA ATCAAGAGGG GGATAAATTA TGAAAAAGAA AAAACACCTA 420 

TTTCCGAAAG TAAGTCTTAT GTCGTGCTTA CTTTTAACAG CAATGCCACT ACAAACAGCT 480 

TTTGCTGATT CGACAGATAT TTCTGTGATT CCACTAATCG GTGAACAAGT TGGATTGCTC 540 

CCAGTTTTAC CTGGGACAGG GGTACATGCT CAGGAATACA ACAAAATGAC TGATGCTTAT 600 

ATTGAAAAAT TGGTATC'f CT AATTAATCAA AAAGTGAAGC CGTTTCTTAT AAATGAGGCA 660 

AAGGGGTACG AAAGTT7CGA AGCAGTGAAT GAAGAGATTA ACTCGATTGT AAGTGAACTT 720 

AAAAATGAAG GAATGAGTCT TCAAAACATT CACCATATGT TTAAACAAAG CATCCAAAAC 780 

CTAGCAACTA GAATCGGCTA CAGAAGTTTT ATGCAGGATG CTATGTATCT TGAAAATTTT 840 

GAAAGATTAA CGATTCC7GA ACTTGATGAA GCATACGTTG ATTTACTCGT GAATTACGAG 900 

GTGAAACACC GTATTTTAGT AAAATATGAA GGTAAAGTTA AAGGTAGAGC TCCC77AGAA 960 

GCATTTATAG TTCCTCTAAG AGATAGAATT CGTAGTATGA ATGAAATTGC TGCAGAAGTA 1020 

M7TATTTAC CTGAAGCGCA TGAGGATTTC TTAGTTTCAG ATTCAAGCGA GTATAATGAC 1080 

AAACTAAATA AtATCAACTT TGCTTTGGGT CTAGGGGTCA GCGAGTTTAT TGACTATAAC 1140 

CGGCTCGAAA ATATGATGGA AAAAGAACTT CATCCACTGT ATCTTGAACT TTATGCTATG 1200 

CGGAGAAATC GCCAAATTCA AGTTGTAAGA GATGTATATC CAAACTTGGA ACGTGCGAAC 1260 

GCGGTTGTTG AATCCTTAAA GACAATTAAA GATATAAAAC AAAGAGGGAA GAAACTACAG 1320 

GAACTTCTTG AAATTTATAT CCAAAGAAGT GGAGATGTTC GAAAACCAGA TGTACTCCAA 1380 

CGATTTATTG GAAAATATCA ATCAGTAGTT GATGAAGAAA AAAATAAACT TCAAGATTAT 1440 

TTAGAATCAG ATATTTTTGA TTCATATAGT GTGGATGGCG AGAAAATAAG AAATAAAGAA 1500 

ATTACACTCA TCAATAGAGA TGCATACTTA TCTA7GATTT ACAGAGCTCA A7CGATT7CG 1560 

GAAATTAAGA CGA77CG7GC AGATTTAGAA TCACTTGTCA AA7CATTCCA AAA7GAAGAA 1620 

AGTGACTCTA AAG7AGAGCC TGAAAGTCCC G77AAAG7AG AAAAACCAGT TGA7GAAGAA 1680 

AAACCTAAAG ATCAAAAGAA GCTAGITGAT CAATCAAAAC GCGAATCGAA TTCAAAAGAA 1740 

GGGTGGATTA AGAAAGA7AA TAAGTGGTTC TA7AT7GAGA AATCAGGTGG AATGGCAACA 1800 

GGTTGGAAGA AGGTAGCAGA CAAATGGTAC 7AGC7CGATA A7ACGGGTGC TA7AG77ACG 1860 

GGT7GGAAGA AGG7AGCAAA CAAATGGTAC 7A7CTTGAAA AA7CAGGTGC GA7GGCAACA 1920 

GGA7GGAAGA AAG7A7CAAA CAAG7GGTAC TACCTTGAAA AC7CAGGTGC AATGGCAACA 1980 

GGATGGAAGA AAGTATCAAA CAAGTGGTAC TACCTTGAAA ATTCAGGCGC AATGGCTACA 2040 

GGATGGAAAA AGGTAGCAAA CAAATGGTAC TACCT7GAAA ACTCAGGTGC GATGGCAACA 2100 

GGATGGAAGA AAGTATCGAA CAAGTGGTAC TACCTTGAAA ACTCAGGCGC AATGGCTACA 2160 

GGATGGAAAA AGGTAGCAAA CAAATGGTAC TACCTTGATA AATCAGGAAT GATGG77ACA 2220 

GGTTCAAAAT CTATTGATGG TAAAAAGTAT GCAT77AAGA ACGATGGAAG TTTAAAATAG 2280. 

ACGGGATATC CCGTCTATTT TTTATGAATT TATGAAATTA TCATTTGTAT ATATATTTAT 2340 

ACATTTTTTA AGTAAATGTA TTGCACATTA AAATAAATAG GAATATACTA ATAAA7GAAC 2400 

GTTCTTCATT ATATCGATAA TGTACAATTA TA7GTAATAT TTTTGAAACA TCTTTAATGC 2460 

GAGGGTTAAA AAAAATAACC TAAACTTTGA TGTGCTAAGA TATGCATAGA TAAGAAAGAG 2520 
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ATGAAAAAGA AAAAACACCT ATTTCCGAAA GTAAGTCTTA TGTCGTGCTT ACTTTTAACA 
GCAATGCCAC TACAAACAGC TTTTGCTGAT TCGACAGATA TTTCTGTGAT TCCACTAATC 
GGTGAACAAG TITKttTTGCT CCCAGTTTTA CCTGGGACAG GGGTACATGC TCAGGAATAC 
AACAAAATGA CTGATGCTTA TATTGAAAAA TTGGTATCTC TAATTAATCA ■ AAAAGTGAAG 
CCGTTTCTTA TAAATGAGCC AAAGGGGTAC CAAAGTTTCG AACCACTGAA TGAAGAGATT 
AACTCGATTG TAAGTGAACT TAAAAATGAA GGAATGAGTC TTCAAAACAT TCACCATATG 
TTTAAACAAA GCATCCAAAA CCTAGCAACT AGAATCGGCT ACAGAAGTTT TATGCAGGAT 
GCTATGTATC TTGAAAATTT TGAAAGATTA ACGATTCCTG AACTTGATGA AGCATACGTT 
GATTTACTCG TGAATTACGA GGTGAAACAC CGTATTTTAG TAAAATATGA AGGTAAAGTT 
AAAGGTAGAG CTCCCTTAGA AGCATTTATA GTTCCTCTAA GAGATAGAAT TCGTAGTATG 
AATGAAATTG CTGCAGAAGT AAATTATTTA CCTGAAGCGC ATGAGGATTT CTTAGTTTCA 
GATTCAAGCG AGTATAATGA CAAACTAAAT AATATCAACT TTGCTTTGGG TCTAGGGGTC 
AGCGAGTTTA TTGACTATAA CCGGCTCGAA AATATGATGG AAAAAGAACT TCATCCACTG 
TATCTTGAAC TTTATGCTAT GCGGACAMT CGCCAAATTC AAGTTGTAAG AGATGTATAT 
CCAAACTTGG AACGTGCGAA CGCGGTTGTT GAATCCTTAA AGACAATTAA AGATATAAAA 
CAAAGAGGGA AGAAACTACA GGAACTTCTT GAAATTTATA TCCAAAGAAG TGGAGATGTT 
CGAAAACCAG ATGTACTCCA ACGATTTATT GGAAAATATC AATCAGTAGT TGATGAAGAA 
AAAAATAAAC TTCAAGAITA TTTAGAATCA GATATTTTTG ATTCATATAG TGTGGATGGC 
GAGAAAATAA GAAATAAAGA AATTACACTC ATCAATAGAG ATGCATACTT ATCTATGATT 
TACAGAGCTC AATCGATTTC GGAAATTAAG ACGATTCGTG CAGATTTAGA ATCACTTGTC 
AAATCATTCC AAAATGAAGA AAGTGACTCT AAAGTAGAGC CTGAAAGTCC CGTTAAAGTA 
GAAAAACCAG TTGATGAAGA AAAACCTAAA GATCAAAACA AGCTAGTTGA TCAATCAAAA 
CCCGAATCGA ATTCAAAAGA AGGGTGGATT AAGAAAGATA ATAAGTGGTT CTATATTGAG 
AAATCAGGTG GAATGGCAAC AGGTTGGAAG AAGGTAGCAG ACAAATGGTA CTACCTCGAT 
AATACGGGTG CTATAGTTAC GGGTTGGAAG AAGGTAGCAA ACAAATGGTA CTATCTTGAA 
AAATCAGGTG CGATGGCAAC AGGATGGAAG AAAGTATCAA ACAAGTGGTA CTACCTTGAA 
AACTCAGGTG CAATGGCAAC AGGATGGAAG AAAGTATCAA ACAAGTGGTA CTACCTTGAA 
AATTCAGGCG CAATGGCTAC AGGATGGAAA AAGGTAGCAA ACAAATGGTA CTACCTTGAA 
AACTCAGGTG CGATGGCAAC AGGATGGAAG AAAGTATCGA ACAAGTGGTA CTACCTTGAA 
AACTCAGGCG CAATGGCTAC AGGATGGAAA AAGGTAGCAA ACAAATGGTA CTACCTTGAT 
AAATCAGGAA TGATGGTTAC AGGTTCAAAA TCTATTGATG GTAAAAAGTA TGCATTTAAG 
AACGATGGAA GTTTAAAATA A 
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[m 4 a] 

GAT TCG ACA GAT ATT TCT GTG ATT CCA CTA ATC GGT GAA CAA GTT GGA 48 

Asp Ser Thr Asp He Ser Val lie Pro Leu lie Gly Glu Gin Val Gly 

5 10 15 

TTG CTC CCA GTT TTA CCT GGG ACA GGG GTA CAT GCT CAG GAA TAC AAC 96 

Leu Leu Pro Val Leu Pro Gly Thr Gly Val His Ala Gin Glu Tyr Asn 

20 25 30 

. AAA ATG ACT GAT GCT TAT ATT GAA AAA TTG GTA TCT CTA ATT AAT CAA 144 

Lys Mel Thr Asp Ala Tyr He Glu Lys Leu Val Ser Leu He Asn Gin 

35 40 45 

AAA GTG AAG CCG TTT CTT ATA AAT GAG CCA AAG GGG TAC CAA AGT TTC 192 

Lys Val Lys Pro Phe Leu He Asn Glu Pro Lys Gly Tyr Gin Scr Phc 

50 55 60 

GAA GCA GTG AAT GAA GAG ATT AAC TCG ATT GTA AGT GAA CTT AAA AAT 240 

Glu Ala Val Asn Glu Glu He Asn Ser He Val Ser Glu Leu Lys Asn 
65 70 75 80 

GAA GGA ATG AGT CTT CAA AAC ATT CAC CAT ATG TTT AAA CAA AGC ATC 288 

Glu Gly Met Ser Leu Gin Asn He His His Met Phe Lys Gin Ser He 

85 90 95 

CAA AAC CTA GCA ACT AGA ATC GGC TAC AGA AGT TTT ATG CAG GAT GCT 336 

Gin Asn Leu Ala Thr Arg He Gly Tyr Arg Ser Phe Met Gin Asp Ala 

100 105 110 

ATG TAT CTT GAA AAT TTT GAA AGA TTA ACG ATT CCT GAA CTT GAT GAA 384 

Met Tyr Leu Glu Asn Phe Glu Arg Leu Thr lie Pro Glu Leu Asp Glu 

115 120 125 

GCA TAC GTT GAT TTA CTC GTG AAT TAC GAG GTG AAA CAC CGT ATT TTA 432 

Ala Tyr Val . Asp Leu Leu Val Asn Tyr Glu Val Lys His Arg He Leu 

130 135 140 

GTA AAA TAT GAA GGT AAA GTT AAA GGT AGA GCT CCC TTA GAA GCA TTT 480 

Val Lys Tyr Glu Gly Lys Val Lys Gly Arg Ala Pro Leu Glu Ala Phe 
145 150 155 160 

ATA GTT CCT CTA AGA GAT AGA ATT CGT AGT ATG AAT GAA ATT GCT GCA 528 

He Val Pro Leu Arg Asp Arg He Arg Ser Met Asn Glu He Ala Ala 
165 170 175 
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[OH 4 B] 

GAA GTA AAT TAT TTA CCT GAA GCG CAT GAG GAT TTC 11 A GTT TCA GAT 576 
Glu Val Asn Tyr Leu Pro GJu Ala His Glu Asp Phe Leu Val Ser Asp 

180 185 190 

TCA AGC GAG TAT AAT GAC AAA CTA AAT AAT ATC AAC TTT GCT TTG GGT 624 
Ser Ser Glu Tyr Asn Asp Lys Leu Asn Asn lie Asn Phe Ala Leu Gly 

195 200 205 

CTA GGG GTC AGC GAG TTT ATT GAC TAT AAC CGG CTC GAA AAT ATG ATG 672 
Leu Gly Val Ser Glu Phe He Asp Tyr Asn Arg Leu Glu Asn Met Met 

210 215 220 

GAA AAA GAA CTT CAT CCA CTG TAT CTT GAA CTT TAT GCT ATG CGG AGA 720 
Glu Lys Glu Leu His Pro Leu Tyr Leu Glu Leu Tyr Ala Met Arg Arg 
225 230 235 240 

AAT CGC CAA ATT CAA GTT GTA AGA GAT GTA TAT CCA AAC TTG GAA CGT 768 
Asn Arg Gin lie Gin Val Val Arg Asp Val Tyr Pro Asn Leu Glu Arg 

245 250 255 

GCG AAC GCG GTT GTT GAA TCC TTA AAG ACA ATT AAA GAT ATA AAA CAA 816 
Ala Asn Ala Val Val Glu Ser Leu Lys Thr lie Lys Asp He Lys Gin 

260 265 270 

AGA GGG AAG AAA CTA CAG GAA CTT CTT GAA ATT TAT ATC CAA AGA AGT 864 
Arg Gly Lys Lys Leu Gin Glu Leu Leu Glu He Tyr He Gin Arg Ser 

275 280 285 

GGA GAT GTT CGA AAA CCA GAT GTA CTC CAA CGA TTT ATT GGA AAA TAT 912 
Gly Asp Val Arg Lys Pro Asp Val Leu Gin Arg Phe He Gly Lys Tyr 

,290 295 300 

CAA TCA GTA GTT GAT GAA GAA AAA AAT AAA CTT CAA GAT TAT TTA GAA 960 
Gin Ser Val Val Asp Glu Glu Lys Asn Lys Leu Gin Asp Tyr Leu Glu 
305 310 315 320 

TCA GAT ATT TTT GAT TCA TAT AGT GTG GAT GGC GAG AAA ATA AGA AAT 1008 
Scr Asp He Phe Asp Ser Tyr Ser Val Asp Gly Glu Lys He Arg Asn 

325 330 335 

AAA GAA ATT ACA CTC ATC AAT AGA GAT GCA TAC TTA TCT ATG ATT TAC 1056 
Lys Glu He Thr Leu He Asn Arg Asp Ala Tyr Leu Ser Met He Tyr 

340 345 • 350 
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M: Low Marker(CBB)* 

Pre-stain Marker(westem blot) 
a: pNY326ifi*_tai 
b: pNY326-EN4J8*_tj» 
c: pNY326-EN2««±5t 

sample An a 
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